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CANopen® u CIA® apnsioTca 3aperncTpUpoBaHHLIMI TOBAPHBIMU 3HaKaMu COOT-
BETCTBYIOLUMX BNAflENbLIEB B ONpefieNleHHbIX CTPaHax.

[m Bcs MMelowancs AOKYMeHTaLms no npoayktam = www.festo.com/pk.

[aHHoe KpaTKoe ONncaHmne CNyXuT TONbKO ANA NepBOro 03HaKOM/IEHNUA. Monb3oBa-
TeNbCKaAa AOKYMeHTauuA AONONHUTENBHO BKIKOYaET B cebs cnepyrouine JOKYMEHTbI:

Nonb3oBaTtenbckas AOKYMEHTaluuA Ha usgenue

PykoBogcTBO No OnucaHue ycTpoicTea U GyHKUUIA;

EMCA-EC-SY-... MOHTaX, NOAKNKYEHNe, BBOZ B IKCN/yaTaLMIO0 U AMArHOCTMKA
PykoBogcTBO No OnucaHue dyHkumn obecnedeHns 6esonacHoctn “besonacHoe
EMCA-EC-S1-... BbIK/IIOYEHME KpyTALero momenTta” (Safe torque off/STO)
PykoBogcTBO No Onucatue K npodunio ycrpoiictsa FHPP (Festo Handling and
EMCA-EC-C-HP-... Positioning Profile)

PykoBogcTBO No OnwucaHue k npocunio ycrpoiicrea CiA 402

EMCA-EC-C-CO-...

CnpaBka no nnaruny FCT OnnaiiH-cnpaska Festo Configuration Tool (FCT) no BBoay B 3Kc-
EMCA nayarauuio U napametpusauunm

CneumnanbHas AOKyMeHTaums
EMCA-EC_UL-...

TpeboBaHus k 3kcnnyarayum usgenus B CLUA n KaHage cornacHo
ceptudukarty Underwriters Laboratories Inc. (UL)

1 be3sonacHocTb

® Qb6s3arensHo cobniogaiite yKasaHus no 6e3onacHoCTV U NpeaynpeauTenbHble
yKa3aHus, NpefcTaBieHHble B JOKYMEHTAL UM Ha U3ZeNne U Ha Npoine NpUMeHs-
€Mble 3/IEMEeHTbI.

¢ [lepen NpoBeAeHNEM paboT NO MOHTaXy U MOAKMOYEHMIO BLIK/IOYNATE MCTOYHUK
HanpshxeHns NuTaHus n obecneyste 3awwmnTy (6A1OKMPOBKY) OT CAyYaNHOrO Nno-
BTOPHOrO BK/toYeHUA. CHOBA BK/OYaTb HANPAXEHWE NUTAHUA MOXHO TONIbKO
nocne NofHOro 3aBepLUeHns paboT N0 MOHTaXY U NOAKMOYEHMIO.

o |lltekepbl NOA HaNpsKeHWEM Kareropuyeckun 3anpeLLeHo oTCOeUHATL UK Noa-
KNtoYarb K NpoYMM yCTPOMCTBAM.

o Cobnioaaiite npeanucaHms no obpalleHnio ¢ 3NemMeHTaMu, KOTopble NoaBepKe-
Hbl PUCKY BO3/eiCTBUA 3apAJ0B CTaTUYECKOro 3/1eKTpuyecTea.

® Pa36nokupyiite perynsatop TolbKO NOC/e TOro, Kak NpaBuUibHO NOAK/IOYEH 1 Non-
HOCTbIO NapameTpu30BaH NPUBOA.

® He npoBoAUTE PEMOHT YCTPOWCTBA. B cnyyae HeMcnpaBHOCTM 3aMeHuTe YCTPOMCTBO.

® 3anpeleHo BbIKPy4MBaTb KaKne-IMGO BUHTLI, KPOME 4 BUHTOB Ha KpbILLKe Kopryca.

MpeaynpexaexHune A

OnacHOCTb 0XO0ra 13-3a MoPAYMX NOBEPXHOCTEN Kopnyca.

KOHTaKT C Kopnycom MoTopa MOXET MPUBECTU K OOram. IT0 MOXET Bbi3BaTb

UCNYT U HEKOHTPONVpPYEMbIe PeaKLuu. B pesynbrate BO3MOXKEH AONONHUTENbHbIN

KOCBEHHbI yiuep6.

® Y6enuTech B TOM, YTO BEPOATHOCTb C/Iy4aiiHOTO NPUKOCHOBEHMA UCKNIOYEHA.

® YKaxuTe NepcoHany, oTBETCTBEHHOMY 3a 3KCMyaraLmio U TexHUYecKoe obcny-
WBaHWE, Ha BO3MOXKHblE OMacHOCTU.

o Tlpexze Yem yCTpaHaTb HeUCNPaBHOCTU, JOXAUTECh, KOFAA NPUBOA OCTLIHET 40
KOMHATHOM TeMneparypbl.

Mpeaynpexaexune

Bbl(_TPO BpaLI.l,aIOLLWIl;ICﬂ Basl MOTOPaA C BbICOKNM KpPyTALLMM MOMEHTOM.

Onexaa, YKpalleHna 1 BOIOCbl MOTYT 3aLeNnUTbCA U HAMOTATbCA Ha Ball. 370 MOXeT

npuBectn K TpaBMam.

© y6e,U,I/ITECb B TOM, 4YTO oJexaa, YKpalleHUA Nn BONOCbl He MOryT 3alenunuTbca
3a Bpaw,alow,wﬁcn Ba/l MOTOPa.

® Hocute nnoTHO NPUrHaHHYIO OAeXAayY.

® 3alMTUTE ANNHHbIE BOMOCHI CETKOW AN BOMOC.

Ebl(_TPO BpaLI.l,aIOLLWIl;ICﬂ Basl MOTOPaA C BbICOKNM KpPyTALMM MOMEHTOM.

KoHTaKT ¢ Banom MOTOPa MOXET NPUBECTN K OXOram U paHam.

= yﬁe,U,I/ITECb B TOM, 4YTO UCK/II0YEHA BEPOATHOCTb KOHTAKTa C Ba/loOM MOTOPa
M YyCTaHOB/MIEHHbIMU Ha HEM 3/IEMEHTAMW.

-

Mpumeyanune

OCTOpOXKHO

la3006pa3oBaHu1e C pUCKOM BO3rOpaHus.

Mpy KOHTaKTE ropsYei NOBEPXHOCT MOTOPA C YACTALLMMM CPEACTBAMM BO3MOXKHO

o6pa3oBaHye 1 BOCMIaMeHeHIe rasos.

o [Ipexze YeM NPOBOAUTL OUUCTKY, AOKAUTECH, KOTAA NPUBOJA OCTbIHET 10 KOM-
HaTHOV TeMneparypsbl.

o Cobnioaaiite ykasaHWA No NPUMEHEHUIO YNCTALLMX CPEACTB.

1.1 Wcnonb3oBaHue NO Ha3HA4YEHUIO

M3penve cnyxut Ana npvBefeHus B ABUXEHVE U ANA YNPABAEHUA 3/1EKTPOMEXaHU-

YyecKvumu NnpuBofamu. Mgenne npegHasHayeHo Ans MOHTAXa Ha MalWUMHHOM 060-

pyLoBaHuWK.

[fpumeHeHue pa3pelleHo ToNbKO:

— B TEXHWUYECKM 6e3ynpeyHOM COCTOSHUM

— B OPUTMHANBLHOM COCTOAHMM €3 KaKNX-NMGO CAMOBOJIbHBIX U3MEHEHW; AonyCc-
KaloTcA TONbKO NpoLefypbl paclunpeHns, KOTOpble OnNncaHbl B CONPOBOAUTENb-
HOW JOKYMEHTaLLMMN K AaHHOMY U3LeNuio.

— B paMKax npefenbHbIX 3HaYeHU 13enus, 3ajaHHbIX TeXHUYECKUMU XapaKTepu-
CTUKamMu

— B cdepe NPOMbILINEHHOCTH.

M3penve npegHa3Ha4yeHo Ans MCNoONb30BaHMA B chepe NPOMBbILLNEHHOCTU. 3a Uc-

KNIOYEHNEM Cy4aeB NPUMEHEHNs B NPOMbILLNEHHON Cpefe, Hanpumep, B pafioHax

CO CMeLLIAHHOM 3aCTPOMKOA (13 XUAbIX U NPOU3BOLTBEHHBIX 3AaHWI), NpY Heobxo-

AVIMOCTY AOMKHBI ObITb MPUHATHI MEPbI MO YCTPAHEHUIO PaiUONOMEX.

1.2 WUcnonb3osaHue pyHkymuu STO no Ha3HaYEHUIO

®yHKuma STO “Be3onacHoe BhiKYeHNe KpyTaulero momeHTta” (Safe Torque Off)

comacHo EN 61800-5-2 npeagHa3sHayeHa i1 OTK/II0HYEHUA KPyTALLero MOMeHTa

BCTpoeHHoro motopa. PyHkuma STO npefoTBpaLiaeT BHe3amnH bl NyCK BCTPOEHHOTO

motopa. PyHKLua STO AomKHa MCNONb30BaTbCA TONBKO A/1A TaKUX BapUaHTOB Npu-

MEHEHUS, AN KOTOPbIX JOCTATOYHO YKa3aHHbIX NapameTpoB 6e30nacHoCTy.

NapameTtpbi 6e3onacHocTu

OyHKuMs STO U3LeNns COOTBETCTBYET TPEBOBAHUAM K ClefyioLum napameTpam

6e3onacHocTu:

— PLd/kar. 3 comacHo ISO 13849-1 (ypoBeHb achdekTnBHOCTU — Performance
Level/PL)

— SIL 2 comacHo EN 61800-5-2 (ypoBeHb nonHoTsl 6e3onacHoctu — Safety
Integrity Level/SIL)

— SILCL 2 comacHo IEC 62061 (npeaen cpabarbiBaHus — Claim Limit/CL)

JocTmumbIin ypoBeHb 6€30MacHOCTV 3aBUCUT OT iPYriX 3NEMEHTOB, KOTOpbIe 1C-

nonb3ytoTca Ansa peanusauum hyHKLUM obecneveHus besonacHoaw.

[ina 3awWwuTbl OT HenpefyCMOTPEHHOTO MyCKa akTMBaLMA U3Jenunsa AomKHa Bbinon-

HATbCA Yepe3 pasbem [X6] ¢ Tpebyemoii Af1s TAKOTO NPUMEHEHNSA Kateropuein co-

rmacHo I1SO 13849-1, Hanpumep, 3a cYeT BHELLHEero NpejoXpaHuTeIbHOro KOMMYTa-

LIMOHHOTO YCTPOMCTBA.

Ksanudukauus cneunanucros (Tpe6oBaHus K nepcoHany)

K BBOAY M3€nu1a B 3KCNIyaraLmio AONYCKaloTCA TONbKO MMEIOLL e COOTBETCTBYIO-

Lyto KBanMUKaLMIO B 06NacT 3NEKTPOTEXHUKM LA, KOTOPble YCMeLWHO U3yduiu:

— NpaBWna NOAKNIOYEHUA U IKCNAYaTaLMK INEKTPUYECKUX CMCTEM yrpaBieHuna

— JeiicTBylOLME NPEANUCAHUA NO IKCNYaTaLumn CMcTeM NPOU3BOACTBEHHON 6e3-
onacHoctu

— AeNCTBYIOLLME NPeAnNnCcaHna No NPeAoTBPaLLEeHNI0 HECHACTHbIX Cly4YaeB 1 OXpaHe
TPYAa

— AOKYMeHTauuIo Ha u3jenue

CreneHb oxBaTta guarHoctukoi (DC) ana pyHKuumM o6ecneyeHus 6ezonacHocTu

CreneHb 0xBara AMArHOCTUKOM ONPeAenatoT NpUcoenHeHne U3enns B Lenb

ynpaBneHns 1 peanusyemble MepPONpUATUSA NO AnMarHocTuke. Ytobsl o6ecneuns

yKa3aHHyto CTeneHb 0XBara AMarHOCTUKOM, COCTOSIHME KOHTaKTa 06paTHoi CBA3N

AO/MKHO aHaNM3MpoBarbCsA Npu Kaxaom 3anpoce dyHKumnu STO cuctemoi ynpasne-

HuA. Ecan npu anarHocrvke o6HapyXuUBaeTCs NOTEHLUMANbHO onacHas Henonaaka,

AOMKHbI 6bITb NPEAYCMOTPEHbI CeLuanbHble MeponpuATUA AN NOAAEPHAHNSA

ypPOBHs 6e3onacHocTy.

-

Mpumeyanune

YCTPOWCTBO HE MOXET CAMOCTOATE/IbHO Pacno3HaTb NepeKpecTHoe 3ambikaHue

BO BXOZAHOM KOHTYype.

¢ Tp1 He06X0AMMOCTM UCNONb3YITe NPESOXPaHUTENbHOE KOMMYTALLMOHHOE
YCTPOWACTBO C yHKLMEH 06HAPYKEHMSA NePEKPECTHONO 3aMblKaHM.

1.3 MpepBuaumoe HenpasuabHOE UCNONb30BaHMe Ana dyHKuun STO

K cnyyasm npumeHeHus He N0 Ha3HaYeHMI0 OTHOCATCA CeAytoLMe BapuaHTbl

npeABUAYMOrO HenpaBUIbHOTO NCMONb30BaHNA:

— WwyHTUpoBaHue dyHKuum STO

— MCnonb30BaHWe B BapUaHTax IKCNayaraLuuu, Npy KOTOPbIX OTKIOYEHNE MOXET
NPUBECTV K ONaCHbIM NepeMeLLeHNAM UK COCTOAHUAM.

-

Mpumeyanune

[ins NpMBOAOB, Ha KOTOPble BO3AENCTBYET NOCTOAHHbI MOMEHT UK cuna (Hanpu-
Mep, BEPTUKalbHasA Harpy3ka, BepTHUKalbHble KOOPAMHATHbIE NPUBOZBI), UCMOMb-
30BaHusA dyHKuMK STO B KauecTBe eAMHCTBEHHOI YHKLMM obecnedeHuns 6es-
0MacHOCTU HeAOCTaTO4HO.



1.4 06A3aHHOCTM 3KCNNYaTUPYIOLLETO IMLA B OTHOWEHUM yHKLMMN obecneye-
HusA 6esonacHocTn

Peanusyemas dyHKuLMsA obecneyeHus 6e30nacHOCTY B TE4EHWE CPOKA IKCNyara-

LMK MaLLIUHBI AOMKHA NPOXOAUTbL PErynspHOe 1 AOKYMEHTUPyeMoe PYHKLMOHaNb-

HOe UCMbiTaHMe cunamm cneynanucra.

MNepuoanyHoCTb NPOBEAEHNSA AOMKHA ONPeAENATbCA IKCNYATUPYIOWMM NNLLOM Ha

0CHOBaHMK AaHHbIX MPOU3BOANTENA MALLMHDI.

e [IpoBepsiite EMCA He pexe ofHOro pasa B rof.

2 Ycnosua npumeHeHUa uspenus

o Tpebyertcs NpeaoCcTaBUThb NOAHbIA KOMMAEKT AOKYMEHTAL MW Ha U3aenne ykasak-
HbIM HUKE NUUaM:

— KOHCTPYKTOPY M MOHTaXHWUKY YCTaHOBKW WU CUCTEMBI
— MepCcoHany, OTBETCTBEHHOMY 32 BBOJ B IKCMyaraLmio

e XpaHuTe JOKYMEHTALMIO B TeYEHME BCETO KU3HEHHOTO LKA U3LeNus.

* Obecneysre cobiofeHe 3aaHHbIX 3TOW JOKYMeHTal e ycnosuit. Kpome Toro,
BbINOMHATE YKa3aHUA B JOKYMEHTaLMK Ha Apyrue 3nemeHTbl (Hanprumep, oce-
BO HabOp, peflyKTop, UCMONHUTENbHbBIA MeXaHWU3M, Kabenu 1 ap.).

o CobniopaiiTe BCe AeiiCTBYIOLME B OTHOLIEHUW 061aCTU NPUMEHEHNSA YCTAHOBEH-
Hble 3aKOHOM perniameHTbl 1 MONOXEHUA CefyoL X JOKYMEHTOB:

— HOpPMaTVBHble NpesnucaHnsa 1 CTaHAAPTbI
— pernameHTbl OPraHOB TEXHUYECKOTO KOHTPONSA M CTPAXOBbIX KOMNAHWI
— rocyfapcrBeHHble NOCTaHOBNEeHUA

[ns Hapgnexaulero u 6e3onacHoro Ucnonb3oBaHus GyHkLum STO:

e [lpoBeawuTe OLLEHKY PUCKOB AN BalUel yCTaHOBKMU.

o Cobntoaaiite ycraHoBAEHHbIe cneynduKauuamm napameTpsl 6e3onacHocTn

(= maBa 9, TexHUYECKUNE XapaKTEPUCTUKY).

06nacTb NPUMEHeHNsA U pa3pelleHns
EMCA co BcTpoeHHoOW hyHKUMeR obecneyeHns 6e3onacHocrn STO saBnsetcs ane-
MeHTOM 6e30MacHoCTH cucTeM ynpasneHus. Msgenve otmeyeHo 3Hakom CE. Onpe-
AeneHHble KOHpUrypauum nsgennin ceptndukar opradunsauum Underwriters
Laboratories Inc. (UL).
i CepTudukarsl 1 [leknapauus o COOTBETCTBUM K U3LENNI0
= www.festo.com/sp .

YKasaHHble CTaHAapTbI
CocrosaHus uspaumsa (Bepcuu)

IEC 62061:2015 | 150 13849-1:2015 | | EN 61800-5-2:2007

2.1 YcnoBus TpaHCNOPTUPOBKMN U XpaHeHUs
® [lpu TpaHCNOPTUPOBKe 1 XpaHEHNM 3aLLULLaITe U3AeNNe OT yKa3aHHbIX HUKe
HeAoNyCTMMbIX BO3AencTBUi. K HeonyCTUMbIM BO3/€MNCTBUAM OTHOCAT-
A, Hanpumep:
— MeXaHW4YecKne Harpysku
— HeponyCcTUMble TeMneparypbl
— BIAXHOCTb
— arpeccuBHble cpefpl
® XpaHwuTe v TPAHCMOPTUPYITE U3feNNe B OPUTMHANBbHOM ynakoBKe. OpuriHanbHas
yNaKoBKa 06ecneynBaeT JOCTAaTOYHYIO 3aLUTY OT 0ObIYHbIX BO3LEHCTBUI.

2.2 Heob6xoaumble TEXHUYECKUE YCIIOBUA

,Elnn Haanexatyero n 6€30nacHoro UCNoNb30BaHUA U3AeNUs:
BbinonHaite ycraHoBAeHHble cneyMduKaLuammn ycnoBua NOAKIIOYEHNUSA N OKpy-
XatoLuen cpebl BCeX NOACOeANHAEMBIX 31eMeHTOB =» masa 9. TonbKo npu
cobioeHNN NPefeNbHbIX 3HAYEHWIA U OFPaHUYEHNT N0 HAarpy3Ke BO3MOXHA
3KCNNyaraLus U3fenns cComacHo COOTBETCTBYIOLMM NpaBunam TexH1Ku 6esonac-
HOCTW.

3 OnucaHue usgenus
3.1 0630p npoayKuuu

[X1]: NHTepdeiic na-
pameTpusauuu (MH-
Tepceitc Ethernet)
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[X3]: CAN OUT (55
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©6x ®
®nanel motopa 2

CKBO3HOE OTBEpCTUE o

Ans Kpennenus (4 x)

KpenexHas pe3bba (8]
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Kpbllwka
[X2]: CAN IN (6]
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Bua npu OTKPBITOM KpbilKe
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[X5]: Topmo3Ho pesncrop Knemma dyHKUMOHANbHOTO 3a3eM-
DIP-nepexntouarenu (Harpy3ouHbii nenus (FE) (nnockuit wrexep)
pe3ucrop Ans wiuHsl CAN) [9] [X4]: dnekTponutaHue
[X10]: BHewHss 6arapes (...-1TM) Csetoamog OK (3eneHblin)
[X6]: UnTepdeinc STO CBetoanoa ownbku (ERROR)
[X9]: UHTepdeiic BxoaoB/BbIXOL0B (KpacHbiit)
1/0) CBeToAMo/, COCTOAHMSA WNHBI

EY

[X8]: AaTtumK Havyana oTcyeTa uam
KOHLLeBOM BbIK/OYarenb 1

(LBYXLBETHBIN)

[X71]: Aatumk Havyana oTcyeTa uam
KOHL,EBOW BbIKNtOYaTeNb 2
4  MoHTax
E Mpumeyanue

CNMLWKOM BbICOKUE OCEBbIE U paguaibHble ycunus, AeicTByiolLMe Ha Bal MOTOPa,
MOTYT BbI3BaTb NOBPEXAEHWE MOTOpa.
® YyuTbIBaiiTe MaKc. AONYCTUMbIe HAarpy3ku Ha Ban (= maga 9).

KpenexHblii hnaHel, obecneunBaer cneaytolyue BapuaHTbl KpenneHus:
— KpeneHune yepes 4 CKBO3HbIX OTBEPCTUA ANA BUHTOB pa3mepa M6
— KpenneHuWe ¢ NOMOLLbIO 4 BHYTPEHHIX pe3sh pasmepa M4 (my6uHa BBUHUMBAHMSA
[MM] 5.
I Co6mop,a|/|Te MHCTPYKL MK NO MOHTaXy UCNONb3YyEeMbIX AONO/IHUTENIbHbIX
31eMeHTOB (Hanpmmep, oceBo Ha6op, KOMMNNEKT AnA napannenbHoro
MOHTaXa, pelyKTop, KOOPANHATHbIN NPUBOL).

NprBOA AOMKEH MOHTUPOBATLCA NPOYHO U 63 NepeKoca.

1. NepemecTnTe KapeTKy UK WTOK NPUBOLUMOTO B IeCTBME MEXaHUYECKOro 3/e-
MeHTa B 6e30mnacHoe NonoxeHue.

2. CoeanHute EMCA c npvBOAMMBIM B €NCTBUE MEXAHUUYECKUM 3NEMEHTOM
(= WHCTPYKUMM NO MOHTAXY MCMONb3YEMOTO AONONHUTENBHOTO 3NEMEHTA).

3. 3arAHNUTe KpenexHble BUHTbI (4 X). MOMEHT 3araKu = VIHCTPYKLMM NO MOHTaXy
1CNob3yeMOro AONONHUTENbHOTO 3IEMEHTa.

5  JneKTponopknioueHue

BHe3anHble 1 HenpeaycMOTpeHHble NepeMeLLeHr s NPMBOAA NPU BbINMOTHEHUM

paboT N0 MOHTaXY, NOAKMNOUYEHUIO U TEXHUYECKOMY 06CNYKUBAHMIO.

e [lepes npoBefeHNEM PaboT: BbIKNOYMTE UCTOYHUKM 3HEProcHabkeHuUs. CHsi-
TUs curHana pasbaokupoBku Ha EMCA HefocTatouHo.

e Obecneybre 3aLUMTy OT C/ly4aitHOrO NOBTOPHOTO BK/KYEHNS UCTOYHUKOB 3HEP-
rocHabxeHus.

OCTOpOXKHO

5.1 Pa3bembl U Kabenu

A

BHesanHble 1 HenpeaycMOTpeHHble nepemeLleHns NpuBoAa 13-3a HenpasuabHO

MOATOTOBNEHHBIX K MOHTaXY (OKOHLLOBaHHbIX) Kabenei.

o 06s3areNbHO MCMOMb3YiATe OTBETHbIE YACTU U3 aCCOPTUMEHTA LUITEKEPOB
NEKM-C 1 npeanoytutenbHo Kabenu 13 yKasaHHbIX NpUHaaexHoaen
(=>» www.festo.com/catalogue).

® Bce nogsuxkHble Kabenu NpoknagbiBante 6e3 U310MOB U MEXaHUYECKOM Ha-
rpy3Ku, Hanpumep, B 3HeproLeny (NoaBuKHOM Kabenb-kaHane). Cobnioaaiite
WHCTPYKL MU MO KOOPAUHATHOMY NPUBOZY 1 JONONHUTE/IbHBIM 3IEMEHTaM.

OCTOpOXKHO

3awuTa o1 INeKTPOCTaTUYECKUX pa3psaaoB

[insi Hencnonb3yemblx pasbeMoB CyllleCcTBYeT 0NacHOCTb NOBPEXAEHUs

U3EeNUs UNK APYruX 3NEMEHTOB YCTaHOBKM 3/IEKTPOCTATUYECKUM Pa3psAoM

(electrostatic discharge, ESD).

o Cobniopaiite npegnucaHns no obpatieHnio C 31eMeHTaMU, KOTOpble
NOABEPEHbI PUCKY BO3AENCTBIA 3aPAA0B CTaTUYECKOTO 3/1IEKTPUYECTBa.

® 3aKpoiiTe HENCMONb3YEMbIE LLITEKEPHbBIE Pa3beMbl 3aLUMTHBIMI KONAYKamm.

® 3asemnifiiTe 4acTy YCTaHOBKM Nepes NOAKMOYEHNEM.

o [IpuUMeHsiiTe cneLnanbHOe OCHaLLeHNe A5 3alMTbl OT 3IEKTpOCTaTye-
CKMX pa3paaos (Hanpumep, KOMOAKM, NONOCHI ANA 3a3eMEHNA U T. 1.).

OTBeTHaA YacTb ANA WTEKEPHbIX COEANHEHMNI HE BXOAWT B KOMMNEKT NOCTaBKM
(accoptumenT wrekepos NEKM-C).

5.2 Wutepdeiic napamerpusaymuu (Ethernet) [X1] - posetka M12, 5-nontocHas,
D-koanpoBaHHas
e CoeauHute EMCA yepe3 xab/KkoMmmyTaTop € CETHO UK HenocpeAcTBeHHo ¢ MK,
Cobntopaiite cneundukauuio kabens (» OnucaHue ycrponcTea u QyHKUMWA,
EMCA-EC-SY-...).



PexomeHaauws: MNonb3yiitecb coeanHutenbHbiM kabenem NEBC-D12G4-... Mnockwit KoHTtakT Onucanue

EEnm
tdupmsl Festo. wTeKkep
m——m - | FE OnuMOoHaNbHbLIN pasbem Ans 3KkpaHa kabens
9 0TBETHAA 4acTb pasbema: rHe3go NJI0CKOro wreKkepa
Mpumeyanune (6,3 x 0,8 Mm2)
HecaHKLMOHMPOBAHHbIA AOCTYN K YCTPOWCTBY MOXET NPUBECTY K yLep6y nau
HapyleHWAM B pabore. Mpy NOAKIIYEHUM YCTPOMCTBA K CETU: 5.5 TopMmo3HOW pe3ucrop
* Heo6xoanMMo ob6ecneyunTb 3aluTy CETU OT HECAHKLIMOHMPOBAHHOTO AOCTYNa. [X5] KoHTakT Onucanme
Mepbl 3aLKUTbI CETU, HANPUMEP:
- 6paH,qM3y3p 1 | ZK+ MoaKnoyeHne Ana BHeLWHero TOpMO3HOro pesucropa Rgr
— cucTema npeaoTepalueHmns BTopxenui (Intrusion Prevention System, IPS) ¥ + 6 Om; 3
— CermeHTupoBaHue cetu 1 2 2 | BR.CH E:E:TS;-?VUE;%‘BHaqle::sthpMoaHom pesucrop
— BuptyanbHas LAN (VLAN) UpMbI .
— BUpTyanbHas YactHas cetb (Virtual Private Network, VPN)
— 6e3onacHocTb Ha husnyeckom yposHe gocryna (Port Security) 5.6 Wutepdeiic STO [X6]

[lononHutensHble ykasaHus = [MpeKT1BbI U CTaHAAPTbI N0 Ge3omacHocTv B cepe

o 6 6 STO (“Safe T Off” 6
uHdopmaLoHHoro o6opyaoBaHus, Hanpumep, IEC 62443, ISO/IEC 27001. YHILIA ODECTET BHIA Desonactoam (*Safe Torque ) noApobHo onucara

B fokymeHTe EMCA-EC-S1-.... ®yHKumMsa STO fomKHA MCNONb30BaTbCs TONLKO OMNK-
[X1] KoHTakT OnucaHue CaHHbIM 3[1€Cb CMOCOBOM.

PekomeHaaums ans nepsoro BBoAAa B 3KCNyaraumio 6e3 cpeacts obecneyeHus
1 | TD+ OTtnpaensemble aHHble + 6e30nacHOCTU:

— MWHUManbHbIN BapMaHT NOAKNOYEHNA C KOMMYTaLNOHHbIM \/CTpOI?ICI'BOM

3‘

RD+ Mony4aemble AaHHble + s
%R 5 aBapunMHOU OCTaHOBKN
2 o} qu TD- OTtnpaBnsiemble jaHHble —

N

w

— [JBYXKaHanbHOe OTK/ItoUeHWe Yepes ynpasnstolme Bxoabl STO1 [X6.4] n STO2 [X6.5]
%J 4 | RD- Mony4aemble gaHHble — [X6] KoHTakTt OnucaHue
1 5| - He NoAKN0YeH 1 |NC1 KoHTaKT 06parHom cBs3u:
- — 6ecnoTeHuManbHbli

Kopnyc Shield/FE JKpaH/byHKUMOHANbHOE 3a3emeHune 7 TnG2 — HU3KOOMHBI, ecni dyHKUMA STO 2-KaHANLHO 3aNpo-
LWeHa 1 aKTUBMPOBaAHa.

o 3 | +248B Bbixog HanpsixeHus norukn (pasbema [X4.1]), onopHbim

5.3 VIHTedeeI/IC CAN [X2], [X3] nocT. ToKa noteHyunanom (0 B) aBnsetca KOHTaKT [X6.6] unu [X4.2]

— [X2]: CAN IN (Bxoasauiee coeanHeHue) — wrekep M12, 5-nontocHbIi,
A-KOAMPOBaHHbIN

LOGIC OUT (BHYTPM cOeanHEH NepemblYKOM)
He Bbiaepxusaet neperpy3ok! lonyctumo makc.

w|F+| &
N (P
HEE &

— [X3]: CAN OUT (Bbixogsllee coefuHeHmne) — po3eTka M12, 5-nontocHas, 100 mA.
A-KoAMpoBaHHas 4 | STO1 Ynpasnswuue Bxoabl Ans GyHKuun STO
[X2], CAN IN KoHTakT Onucaxue 5 |ST02
6 | GND OnopHblin noteHyunan 0 B
1 1 | CAN_SHLD JKpaH, EMKOCTHOE COeAMHeHNe C KOpnycom 4 .
%\\ 2| NC He NOAKAIoHeH 5.7 KoHueBo# BbiKntoYaTenb/latuuk Hayana orcyera [X7], [X8]
5
1y ¥ +u4 3 | CAN_GND LLnHa CAN, onopHblit noteHyuan [X71 KoHTaKkTt OnucaHue
&J 4 | CAN_H LLnHa CAN c Bbicokum yposHem curtana (High) 1| +24B BbIX0Z N0 HANPAKEHWIO 24 B Ans nuTaHnA garymka
3 5 | CAN_L LinHa CAN ¢ HU3KMM ypoBHEM curHana (Low) noct. Toka ?;:i};? ?(T::;Tr;;:pﬁ';:f::I;OFEC';_I.KQS:zz:jil
Kopnyc Shield/FE JKpaH/byHKUMOHANbHOE 3a3emeHune 1 OT KOPOTKOrO 3amblKaH!s).
O 2 2 | Switch 1 CUrHanbHbI BXOA ANA AaT4MKa HAYana otcyeTa unm
[X3] CAN OUT KoHTakT OnucaHue 3 KOHLLEBOTO BblKAIOYaTeNs 1
1 | CAN_SHLD IJKpaH, eMKOCTHOE COeAMHeHNe C KOpPNyCcom 3 | GND OnopHblin noteHyunan 0 B

3

‘ 2 | NC HE MoAKYEH
fO\\ 5 - [X8] KoHTakT OnucaHue
Ilo o O\ \4 3 | CAN_GND LWwuHa CAN, onopHbli noteHuman

1| +248B BbIxoa no HanpaweHuto 24 B ana nutaHua aarymka
0 4 | CAN_H Linxa CAN c BbicokuMm ypoBHem curHana (High) NoCT. ToKa Hayana oTcyeTa UM KOHLEBOro BblKNlOYaTens 2

‘ (moxet KoHdurypuposarbcs ¢ FCT, 6e3 3awutsl

1 5 | CAN_L LinHa CAN ¢ HU3KMM ypoBHeM curHana (Low) <)>® OT KOPOTKOTO 3aMbIKAHM).
i 3
Hopnyc Shield/FE HpaH/QyHKIUMOHANLHO® 3a3emneHme <)> 2 2 | Switch 2 CUrHanbHbIN BXOA ANA AaTYMKa Hayana otcyeTta unm
DIP nepexioya (DyHKl.l,ml 1 KOHLLeBOr 0 BblK/OYaTens 2
Tenu 3 | GND OnopHblin noteHynan 0 B
S1.1 Harpy3ouHblit pesuctop ans wiukbl (120 Om); ON = BKJ1., OFF = BbIKJ. 58 VIHTepcbeﬁc X008 /Bbix0g08 (1/0) [X9]
S1.2 3ape3epBMpoBaHo [X9] Kou- |Tun?) |HasBanue OnucaHue
TaKT
1 DOUT Ready CUTHANMU3MPYET O FOTOBHOCTU K pabote

5.4 3nextponutaHue [X4]

2 DOUT configurable CpabarbiBaH1e BbIXO[A MOXHO CKOH-
durypuposaTh ¢ nomoubto FCT

Hpenynpemp,euue 3 - +24 B noct. Toka | Bbixog: 24 B nocrt. Toka; npouuneiico-
OnacHoCTb yAapa 3/1eKTPOTOKOM OT UCTOYHMKOB HanpAXeHua 6e3 MCNoNb30BaHNA BaHo [X4.1]
Mep 3aLuThbI. 4 DIN Control enable | Pas6nokuposka/6nokupoBka peryns-
o ,U,}'IH 3NIEKTPONUTaHUA cnefyeT UCnonb3oBarb TOJIbKO Lenu 3alLMTHOMO CBEPX- Topa
HU3KOrO HanpsxeHus comacHo EN 60204-1 (protective extra low voltage, 5 DIN Sample CurHan ans coxpaHeHus dakTMyecKoi
PELV). nosuyuu (Tekyliee U3MepeHue)
o TaKKe AOMKHbI COBN0AATLCA 06LIMe TPEBOBAHMA K 3NEKTPUYECKIM LLENAM 6 _ GND OnopHbIit noteHLman 0 B

3alUMUTHOTO CBepXHU3KOro Hanpsxerus (PELV) B cootBeTctBUM € EN 60204-1.

* [IpUMeHsIATe TONbKO TaKMe UCTOYHMKMN NUTAHMS, KOTOpble 06ecneynBaroT Ha-
[IeXHYI0 3N1EKTPOU30NSALMI0 PABOYEro HaNPAKEHUSA U HANPAKEHUA HArPy3KM
comacHo EN 60204-1.

1) DIN = auckpeTHblit BxoA; DOUT = AMCKPETHBbIN BbIXO4

5.9 BHewHssa 6aTapes [X10]-Tonbko EMCA-EC-...-1TM

[X10] KoHTakT OnucaHue
[x4] KOHTaKT Onucanune 1 | barapes MoaknioyeHve ans BHelwHen 6arapen (M3MeHeHUs NO3uLMit
2 M+ + coxpaHatoTcs 6e3 anekTponuTaHus n 6e3 6atapeu 4o 7 AHen
1 |+248B JnexTponuTaHne (HanpsMeHne NOTMKM U Harpy3Km) 1+ (Nocne ANNTENBLHOCTM 3apAAKM, PaBHOM OK. 24 4)). C 6arta-
2 1 noct. Toka | +19,2 B nocr. ToKa ... +28,8 B nocr. Toka 2 | Barapea | pooi EADA-A-9 upmbl Festo MOXHO YBeNUUUTS 3T0T nepuog
+ + - (GND) 110 6 MecAaLes.
2 |0B GND, onopHblii noteHyman
5.10 O6ecneyeHue creneHu 3awutoi IP

o Cobniopaiite TpeboBaHUsA K 06ecneyeHmnto creneqm 3alwmutol IP

EC/n AomkeH UCnoNb3oBaTbCA IKPaHMPOBaHHBIA Kabenb NUTaHUs, 3KPaH Kabena MoX- (9 Onucarue ycrpoiicrea u dyHKumii, EMCA-EC-SY-...)

HO YCTaHOBUTb Ha Kemme beHKLI,I/IOHaJ'IbHOI'O 3a3emnieHna (I'II'IOCKOM LIJTeKepe).



6  BBopa B 3kcniyaTayumio

CBA3b u3penus ¢ noacoeanHeHHbIM MK obecneunBaetcs Ha 6ase npotokona TCP/IPv4.

Co3paHue ceteBoro coepnHeHus — Mpumep “/iByxroyevyHoe coegnHeHne”

Tpebyemoe ycnosue:

— K ckoHdurypuposaH kak DHCP-knneHT (Yalle Bcero craHaapTHas HacTpomka
ans NK).

— EMCA ckoHdurypupoBaH kak DHCP-cepBep (3aBoacKas Haapoiika).

® [lna nepBOro BBOAA B 3KCNAyarauuio Hanpamyto coeguuute EMCA c MK.

3aBojCKas HacTpoiiKa

Cepsep DHCP: aktnBeH

IP-agpec: http://192.168.178.1

Macka noacetu: 255.255.255.0

LLinto3: - (Wwnto3 He Ha3HavaeTcs)

Be6-cepBep

BcTpoeHHblii Beb-cepBep 06ecneynBaeT OCTyn YTEHUSA K aHMOA3bIYHOMY Be6-

cawnTy.

FCT (Festo Configuration Tool)

Mnarui EMCA ans Festo Configuration Tool (FCT) noaaepuvsaet BbinonHeHne BCeX

Heo6XoAMMbIX LAroB No BBOAY YCTPOWCTBA B IKCN/yaTaLmio.

i Cobniopaiite TpeboBaHUs JoKyMeHTaLmK Ha ugenve (= www.festo.com/pk).

MNepep BKNOYEHMEM INEKTPONUTAHUA:
MpoBepKa noaKnoyeHuma:
® [lpoBepkTe BCe TOYKM NOACOEANHEHNS.
NpoBepka rotoBHOCTH K pabote
1. Y6eauTech B TOM, YTO pa3bnoKMpoBKa perynsatopa BbiKYeHa (KOHTAKT X9.4).
2. Bknioumnte anektponutaHue. Ceetoanon OK Ha nepefHel naHenu ycrponcrea
AO/MKEH 3aMUraTb 3e1eHbIM.
Ecnu cBetopmnon OK ocraetcs BbIKNIOYEHHbIM, YCTPOCTBO HAXOAUTCA B Hepabouem
cocrosHuu. Ecnu ceetoaunoa ERROR roput KpacHbIM, OH coo6uaet 06 owwmnbkxe,
MPWUYMHY KOTOPOW Bbl JOMKHbI YCTPAHUTD.
[pyrvie 3Tanbl BBoZA B 3Kcnnyarauuto =» Cnpaska no naaruHy EMCA v onu-
caHue ycrponcrea u dyHkumnin EMCA-EC-SY-...

7  [narHoctmKa u ycTpaHeHue Hemonajgok
MHdopmaums o cBeToanoAe COCTOAHMA WIHbI =» Onucanue K npodunio
yCcTponcrBa.

Noka3satenu 6e3onacHocTu U uHdopmaums o 6esonacHocTn

OyHKuMA obecneyeHus STO Safe Torque Off (Be3onacHoe BbiKNtoYEHNE
6e30nacHOCTH KpYTALLEro MOMEHTA)
Karteropusa 3 cornacHo 1SO 13849-1
Performance Level PLd cornacHo 1SO 13849-1
Safety Integrity Level SIL2 cornacHo EN 61800-5-2 (YpoBeHb NOAHOTHI
6e30nacHOCTK)
SIL Claim Limit SILCL2 cornacHo IEC 62061 (Npepen cpabatbiBanus SIL)
DCavg [%] 90 Average diagnostic coverage
(CpepaHss creneHb 0XBaTa AUArHOCTUKOM)
HFT 1 Hardware failure tolerance
(Qonyck Ha oTKasbl annapatHoro obecneyeHuns)
SFF [%] »90 Safe Failure Fraction (Jons 6e30nacHbix OTKa30B)
PFHp [1/yac] |1x10° | Probability of dangerous failure per hour
(BeposATHOCTb ONACHOrO OTKA3a B TeYeHWe Yaca)
T
Proof Test Interval [nert] 20 VHTepBan nposepku
Cpok cnym6bl [nert] 20 cornacHo I1SO 13849-1

WcnbiTaHne NpoMbILUNEHHOTO ®yHKkuma STO cepTndMLMpPOBaHa He3aBUCUMON
obpasuya ucnbiTatenbHoW opraHusauueit. Ceptudukar EMCA
= www.festo.com/sp

Fig. 1 TMokasarenu 6esonacHoctn 1 uHdopmaLus o 6esonacHocTn

Ceetoauopn CocrosiHue CobbITne/coctoaHune
cBeToaguoaa
Cpabar B (haze BKI
[0]1¢ muraet 3eneHbiM | ®asa 3anycka, 3arpy3ynK onepawymoHHON CUCTEMbI
ERROR MUraer KpacHbim | @KTUBEH

006 Me TeXHUYECKNE XapaKTePUCTUKM ‘ EMCA-...-S-... EMCA-...-M-...
OKpyxatowas cpeaa v ycnoBus Kcnayarayum
MOHTa¥HOE NonoxeHue noboe
OKpy#atowas Temneparypa [°C] NPU HOMUHANBHOM MOLWHOCTY: O ... +20
CO CHUXeHneM molyHoctv no 1,75 %
Ha Kawgbii °C: 20 ... +50
Temnepatypa xpaHeHus [°C] -25...+70
OTHOCUTENbHAA BAAXKHOCTL Bo3ayxa  [%] 0... 95 (6e3 KoHpeHcaumm)
npu 25 °C
Crenexb 3awutel EMCA... (6e3 -S1) IP54
EMCA...-S1 IP65; Ban motopa IP54
MpoTokon CANopen
Mpodunb cBA3M CiA 402, FHPP
InexTponuTaHme [X4]
HomuHanbHoe HanpseHue [Bnoct. |24
ToKa]
[Jonyctumble konebaHus [%] 20
Hanps}eHua
HomuHanbHbIN TOK [A] 6,9 7,2
MMKOBbI TOK [A] 10,2 10,3
[latunk nonoxeHus poropa a6contoTHbIN 3HKOAEp,| aBCOMIOTHBIN 3HKOAEP,
04H0060PO THbIi MHOro060pOTHbIN
PaspeweHue [6uT] 12 (4096 MHKpemeHTOB Ha 060poT)

Cpab6arbiBaHue B (hase IKcnayataLuu

Bpems 3Kkcnyaraumum abconioTHbIX 3HKOAEPOB (Mpy CpeaHen OKpyalollen TemnepaType)

oK BbIKJI. 06opynoBaHWe HaxoAUTCs B Hepabodem cocTosiHue,

1meeTca ownbKa.

— 6e3 BHelwHen barapen - 7 LHeW
— C BHelwHeW Gatapeei - 6 MecALeB

muraet 3eneHbim | O6opyAOBaHMe HAXOAUTCA B paboyem COCTOAHUM,
Ho curHan “Control enable” orcytcrByert.

[McKpeTHble BXoAbl/BbIXOAbI

JlorvKa nepexoyeHns BXOAOB/BbIXOAO0B PNP (nonoxutensHoe nepexknoyeHume)

3efeHblit LitatHoe pabouee cocrosHue, 06opyLoBaHue

CBOMCTBA AUCKPETHbIX NOTUYECKUX 4aCTMYHO CBOBOAHO KOHMUTYypUpyemble

« ” BbIXOA0B 6e3 rabBaHMYeCKON Pa3Bs3KM
pabotocnoco6Ho, curtan “Control enable” npucyrcreyer _
MaKc1MManbHbIi TOK AUCKPETHBIX 10-  [MA] 100
ERROR BbIK/I. Her owunbku, HeT npeaynpexaeHus FUYECKIX BLIXOAOB
MWraeT KpacHeiM | BoijaeTca npeaynpexpaexue. CBOWCTBA NOrMYECKUX BXOA0B ranbBaHMYeCKN CBA3aHbI C NOTEHLMANOM
KpaCHblit Coobuwaetcs 06 owmbke. NorvkK
CneuuduKaLma Normyecknx BXoaos cornacHo IEC 61131-2
Cpabar npu “noamuri ” 5 6”‘ (h_ u A B %
— a604mnit AManasoH NOrMYECKoro nocr.
OK muratot OyHKUMA “NOAMUTMBAHMA aKTUBHA (ANA ONTUYECKOI BxoAa Toka]
ERROR 0AHOBPEMEHHO ssgf:d:lu?umm, MOXHO aKTUBMPOBATbL Yepe3 JanHsle motopa
pBep. HoMuHanbHasa MOLLHOCTb [BT] 120 150
CpabatbiBaiue npu ownbkax B hase 06HOBNEHUA BCTpoeHHOrO 10 HOMUHANbHbIT KpYTALMI MOMEHT [H-m] 0,37 0,45
OK BbIKI. O6HoBneHNe BCTpoeHHOro MO npepBaHo M3-3a OWUGKN. HomWHanbHas Yacrota BpaLLeHms [06/muH] | 3100 3150
ERROR MUraeT KpacHbiM Makc. yactota BpalleHus [06/muH] | 3500 3300
MoMEeHT uHepuun macc poropa [kr-cm2] | 0,175 0,301
[Jlonyct. oceBas HarpysKa Ha Ban [H] 60 60
8  OuucTKa, PEMOHT 1 YTUNU3aLus [lonycr. paauanbHas Harpyska Ha san [H] 100 100
Ans yxop,aj - YaepxuBawuwunii Topmos (tonsko EMCA-...-...B)
L E)qmu.lame nspenne CHapyxm mArKon TKaHblo. YAepHUBAIOLLMI MOMEHT TOpMO3a [H-m] 1
I PemOHT nnun BocctaHoBNEHNE n3penma He AonycKaeTca. I'Ip|/| HeOﬁXO,U,I/IMOCI'I/I MoTpebasiemas MOLHOCTL TOPMO3a [BT] 9
3ameHuTe nsgenne NonHOCTLHI0. MoMeHT HepyMm macc Topmosa [kr-cm2] | 0,021
o o Makc. anuHa kabenein (ans obecneyenus coorercTeus TpeGosaHuam IMC)
MAAA Co6m0,qa|/|Te MeCTHble NpeanncaHna No 3KONOTrnYeCcKu 6e3onacHom ytnnu-
< Kabenb anekrponutaHus [m] <30
3aL MK INEKTPOHHOM annaparypbl. -
Wnutepdeitc STOmM 1/0 [m] <30
KoHLeBo# BbIK/OYaTeNb/aaTumnk [m] <3
9 TexHUYeCKUE XapaKTepUCTUKH Hadana orcdera, Garapen
p P Bec uanenus (6e3 [B], 6e3 [MDY [r] 1900 2260

i MoapoGHbIe TEXHUYECKME XapaKTEPUCTUKM K UHTepdeicy STO =» OnucaHune
K thyHKuMM obecnederns GesonacHoctv STO EMCA-EC-S1-...
[pyrue o6Lme TexHUYecKre xapakTepuctku =» OnucaHue ycTponcrea
n byHKunn EMCA-EC-SY-...
TpeboBaHuWsA no cobntofeHNIo cepTUhULMPOBaHHbIX opraHusaLmen UL
ycnoBuin npu 3kcnayaraumm usgenus B CLLUA n Kanape cogeparca
B OTAe/NbHOW cneynanbHON fOKymeHTaluum UL.

CooTBeTCTBME NPOAYKLUMU creunduKaLmusm 1 paspelleHus

3Hak CE (zeknapaums o COOTBETCTBUU
= www.festo.com/sp)

cornacHo Jupektuse EC no mawmHHomy
060pyAOBaHMIO
cornacHo upektuse EC no IMCY

Paspeerus 2 RCM (Regulatory Compliance Mark — 3Hak
COOTBETCTBMA HOpPMaM)?2

¢ UL us - Recognized (OL) (NpusHaro OL)?

1) YcrpoiicTBO NpeaHasHaueHo ANA UCMONb30BAHUA B MPOMBILLAEHHBIX 30HaX. B unoii 3oHe moryt
noTpe6oBaThCA MEPONPUATUA NO YCTPAHEHNIO PAANOTNOMEX.

2) [leicTBUTENbHO TONBLKO AN BAPUAHTOB U3AENNIA C COOTBETCTBYIOLUM 0603HaUeHnEM

3) YaepxuBatowuii Topmo3 [B] +350 r, MHOroo60poTHas abcontoTHas usmeputensHas cuctema [M]+25 r
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